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013.01.0Abstract No doubt that ring spinning will continue to remain the important yarn manufacturing
system for the short staple spinning. Innovation has occurred through the introduction of compact
spinning, which offers superior quality and better ﬁber utilization. With this technology, the prob-
lematic spinning triangle has been minimized, resulting in ideal yarn structure which is marked by a
low degree of hairiness and higher tenacity.
This study focused on the investigation of the effect of changing the ﬁber properties through con-
trolling noil percentage on the structure parameters of compact single and plies yarns. From the
analysis of the results, the optimum combing noil percentage for the production of Quality ﬁne
compact yarns at 5% Uster level for single or ply yarns can be achieved.
ª 2013 Faculty of Engineering, Alexandria University. Production and hosting by Elsevier B.V.
All rights reserved.1. Introduction
Changing the properties of compact spun yarns compared to
ring spun yarns was analyzed in terms of yarn structure by sev-
eral researchers [1–8]. In compact spinning, the size of spinning
triangle is much smaller, so there is better control of the indi-
vidual ﬁbers and higher quality of compact spun yarns. In
addition, the pattern of ﬁber migration in yarn can also be
inﬂuenced in comparison to the arrangement and migration
of ﬁbers in compact and ring spun yarns, and their different1590471; fax: +20 35921853.
(M.E. Messiry).
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04twist distribution on the radial position, hence explaining
why the compact spun yarns possess better properties than
the ring spun yarns. Compact spun yarns have lower hairiness
and smoother surface than that of ring spun yarns. Thus, the
peripheral ﬁbers of compact spun yarn are tighter than those
of ring spun yarns; the radial twist distribution of compact
spun yarn is different from that of ring spun yarns, although
they have the same trend that the twist in the inner layer of
a yarn is higher than that in the outer layer. However, the ra-
dial twist distribution curve of compact spun yarns is more
even than that of ring spun yarns. Therefore, the ﬁber migra-
tion in compact spun yarns is lower compared to ring spun
yarns [9–11]. The above indicates that the structure parameters
of compact and ring yarns are completely different which re-
sults from the interaction between the ﬁbers properties and
spinning system. The ultimate goal of this study is to produce
the compact yarns with a quality satisfying 5% Uster statisticsion and hosting by Elsevier B.V. All rights reserved.
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Figure 1 Experimental design.
Table 1 Effect of noil percentage on ﬁber properties.
Fiber prop. Noil%
13% 14% 15% 16% 17% 18% 20%
Nep (CN/g) 7 5 3 4 2 1 1
Sfc(n) 7.5 6.8 6.1 5.7 5.4 4.9 4.6
Sfc(w) 2.3 2.2 2 1.9 1.8 1.6 1.5
L(w) (mm) 28.1 28.7 28.1 28.9 28.9 29.4 29.6
L(n) (mm) 24.8 25.3 25 25.7 25.6 26.2 26.5
UQL(w) 33.1 34.9 34.3 34.5 34.9 35.1 35.18
Length C.V% 37 36.8 35.3 35.7 35.1 36.5 35.9
Fineness (mtex) 162 165 166 165 172 170 171
IFC (%) 4.7 4.6 4.2 4.3 3.8 3.3 3.2
Tenacity (g/tex) 44.5 45.3 45.9 46.1 47.5 48 48.9
E (%) 4.7 4.6 4.9 5.3 5.5 5.8 6.1
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Figure 2 Effect of the increase of noil percentage on the struc2. Materials and methods
Yarns of count from 50/1 Ne to 90/1 Ne are produced from
Egyptian cotton Giza 86 on K44 compact spinning machine
from slivers of the different noil percent, varied between
13% and 20%. Therefore, this will give different ﬁber proper-
ties, in particular the values of UHML, SFC, tenacity, ﬁneness
and their variability. Fig. 1 illustrates the plan of the
experiments.
3. Results and discussions
In the combing process, a certain amount of ﬁbers is extracted,
as well as neps and trashes. Thus, the value of the noil percent
determines the ﬁber length distribution, tenacity and ﬁneness.
Yarn structural parameters are determined by the yarn forma-
tion, which depends on the ﬁber length, ﬁneness, tenacity,
extensibility, and also the ﬁber surface properties. The main
properties of the yarn which can measure the change of theseNe 50/1
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tural parameters of the compact spun yarn of count 50 Ne.
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Figure 3 Effect of the increase of noil percentage on the structural parameters of the compact spun yarn of count 60 Ne.
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Figure 4 Effect of the increase of noil percentage on the structural parameters of the compact spun yarn of count 70 Ne.
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Figure 5 Effect of the increase of noil percentage on the structural parameters of the compact spun yarn of count 90 Ne.
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Figure 6 Relation between yarn count and noil percentage.
310 M.E. Messiry et al.structure parameters are yarn CVm, tenacity, elongation, and
hairiness.
Properties of ﬁbers which are affected by increasing noil
percent are shown in Table 1. Therefore, the combing process
considerably affects the values of the neps, SFC, UQL, and ﬁ-
ber elongation.
The increase of noil percentage from 13% to 20% results in
reducing ﬁber length coefﬁcient of variation while mean ﬁber
length L(w), ﬁneness and tenacity are slightly increased due
to the removal of short ﬁbers.
3.1. The effect of combing process parameter
The properties of the produced yarn at different values of noil
percent are given in Figs. 2–5 for yarn counts 50/1 Ne, 60/1
Ne, 70/1 Ne and 90/1 Ne.From the analysis of the results it can be noticed that the
compact yarn properties were improved with the increasing
of the noil percent because improvements during combing
arise not only from removing a certain percentage of short ﬁ-
bers, but also due to removal of neps and improving parallel-
ization of ﬁbers.
Furthermore, the optimum noil percent for compact yarn
with 5% Uster statistics depends on the yarn count, for exam-
ple, {for yarn count 50/1 Ne [13.5%], for yarn count 60/1 Ne
[15.0%], for yarn count 70/1 Ne [16.0%], for yarn count 90/1
Ne [20.0%]}.
It appears that we can produce compact combed yarn at
lower waste percent than we used to do with conventional
combed ring spun yarn. This may be due to the design of com-
pact system which allows all ﬁbers to become more closely
aligned and parallel within the compacting zone prior to yarn
formation, so nearly all ﬁbers contribute to the yarn structure
under relatively equal tension. As the twist is given at alloca-
tion which is very near to the clamping line of the end rollers,
short ﬁbers also contribute to the yarn structure under con-
trolled tension at this critical location. The compact spinning
system enables almost all ﬁbers to be twisted, thus enhancing
incorporation of ﬁber characteristics into the yarn structure
that would allow optimal exploitation of raw material with
improvement in yarn properties. Moreover, compact spun
yarn have smaller diameter and higher density in comparison
to conventional ring spun yarn. The higher density would also
infer higher ﬁber to ﬁber interaction and, thus higher strength.
So it is recommended to adjust the noil percentage in order to
produce yarn at the required quality level.
Fig. 6 illustrates the relation between the yarn count and
noil percentage. It can be seen that as the yarn gets ﬁner, the
noil percentage needed to obtain higher yarn quality increases.
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Figure 7 Effect of the increase of noil percentage on the structural parameters of the compact yarn of count 90 Ne.
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Since most of the ﬁne yarns are used not as single but plied in
two or three folds, the investigation for the effect of noil per-
cent on ply yarn properties was carried out.
For example, when plying 90/1 Ne compact combed yarn, it
was found that we can obtain good yarn quality at 16% noil
percentage, which may be due to the fact that twisting two
yarns together improves their tensile strength, elongation and
regularity. Fig. 7 shows the effect of the increase of noil per-
centage on the structural parameters of the compact yarn of
count 90/2 Ne which is less than that for single yarn. The anal-
ysis of the results indicates that only yarn evenness, imperfec-
tion and tenacity are affected by increasing the noil percentage,
so that for count 90/2 Ne the noil percent of 16% might be suf-
ﬁcient to get 5% Uster level and less noil percentage can cho-
sen to get acceptable quality of coarse plied yarn.
4. Conclusion
1. Compact spinning may enable the spinner to increase
the spinability of cottons to the manufacturing of ﬁner
yarns.
2. Fiber characteristics affect the yarn properties accord-
ing to its count, except yarn hairiness that was found
independent of ﬁber characteristics.
3. The value of noil percentage (n) affects most properties
of single compact yarn, noil percent for the produced
compact yarn with 5% Uster statistics can be achieved
at the following minimum values,for yarn count 50/1 Ne, (n) = 13.5%, for yarn count 60/1
Ne, (n) = 15.0%,for yarn count 70/1 Ne, (n) = 16.0%, for yarn count 90/1
Ne, (n) = 20.0%,
for ply yarn these values can be reduced by 3–4% accord-
ing to the yarn count.References
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